In our work we have an attempt to explain formation mechanism of super molecular structures SiO2, according to the data, experimentally received by monodisperse spherical silica particles (MSSP) synthesis. We obtain MSSP by the diameter 235-765 nm using the method [1], which we have enhanced [2]. As a result, in the system the obtained dependences of the diameters of the spherical particles, forming from the concentration of ammonia and water have oscillatory nature. It helps us to suppose the following mechanism of supermolecular crystallization. According to the cluster self-organization ideas of substances at the nano-level [3], received ultra-dispersed silica particles, can be secondary formations. The diameters of the particles (quatarons) depend on solution supersaturation and can reach numerical value about 2.4 nm in the amorphous state. Correspondingly all compact amorphous formations can be formed as a result of their hierarchical aggregation. Whereas there are no features of crystallinity in the obtained supermolecular structures, it can be supposed that the parent cluster diameter is less than 2.4 nm. It allows us to interpret the received results as the consequence of the hierarchical structure and formation mechanism, which present as a product of the quatarons aggregation -particular forms of the substance cluster self-organization at the nano-level in the supersaturated solutions. The work was supported by RFFI (grants 00-15-98485, 02-05-64688) and The TEM characterization of vanadium oxide nanotubes has revealed that the tube walls consist of bent vanadate layers between which amine or diamine molecules are embedded [1]. Remarkably, the diffraction patterns of all variants are similar: some reflections correspond to the inter-layer distance, which is determined by the length of the amine molecule, whereas others indicate a square lattice inside the vanadate layers. Thus, X-ray as well as electron diffraction patterns can be explained by a cell with tetragonal metric. Because of the absence of three-dimensional periodicity in tubular materials, it is more appropriate to discuss a tube wall structure in respect of related crystalline compounds. A new triclinic vanadate containing ethylenediamine has been prepared on a route similar to that leading to the nanotubes. The structure, which has been solved from single crystal X-ray data, is composed of ethylenediamine and vanadate layers. In the vanadate layer, square pyramids and tetrahedra are arranged in the same way as in the structure of a barium vanadate [2]. All available experimental findings confirm that this vanadate layer is the basic structural element of the nanotube walls as well [3]. There has been considerable interest in recent years into the structural properties of the ZrM2O8 (M = W, Mo) family of materials which show negative thermal expansion over a wide temperature range. ZrW2O8, for example, contracts isotropically between 2 K and 1000 K and has a coefficient of thermal expansion of -9x10 -6 between 0 and 350 K. These materials also display an unusual order-disorder phase transition in which one oxygen atom in the structure becomes dynamically disordered above the alpha-beta phase transition. In ZrWMoO8 this oxygen migration occurs from temperatures as low as 200 K. In this contribution we will describe rapid time-resolved powder X-ray and neutron diffraction experiments aimed at probing the kinetics of oxygen migration in these materials as a function of temperature. We will also describe variable temperature experiments that provide key insight into the structural changes that occur as these materials are synthesized from precursor phases. These studies shed considerable light on the synthetic methodologies that allow these metastable materials to be prepared under low temperature conditions, and provide unique information on the mechanism of these processes. The atomic short-range order of various amorphous Si-C-N and Si-B-C-N ceramics was investigated by X-ray and neutron scattering. It was found that the structure factors of Si-C-N ceramics of various chemical compositions could be considered as weighted averages of the structure factors of amorphous carbon and amorphous silicon nitride. Thus, the amorphous Si-C-N ceramics consist of an amorphous, graphite-like phase and of amorphous silicon nitride. The partial structure factors of the amorphous carbon phase in Si-C-N ceramics, obtained by the so-called concentration contrast variation method, were simulated with a structure model for amorphous carbon. The simulation reveals that the atomic arrangement in the graphite-like phase agrees with the corresponding arrangement in amorphous carbon with respect to directions in individual layers of atoms, but the order between the layers is much less developed. Detailed investigations of the pair correlation functions of Si-B-C-N ceramics reveal that B-N bonds exist and that the Si-B-C-N ceramics consist of an amorphous, Si3N4-like phase and an amorphous phase composed of boron, nitrogen and carbon. The correlation range of the B-N bonds was found to be less than the correlation range of the C-C bonds. The phase separation in these ceramics occurs at higher temperatures as compared to the Si-C-N ceramics and a high temperature stability up to 2000°C is observed. Results from small angle scattering investigations confirm the separation in two amorphous phases. The coarsening of these phases in Si-B-C-N ceramics occurs at temperatures which are 200K to 300K higher than those for Si-C-N ceramics.
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